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(54) PRODUCTION OF PHOTOMASK AND APPARATUS THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for 
producing such a photomask which obviates a positional 
error of the projected image of the pattern of the 
photomask even when the photomask is deformed by its 
own weight, etc., at the time of use. 
SOLUTION: A substrate 55 for the photomask is placed 
atop a substrate holder 51 having an upwardly projecting 
surface. This substrate holder 51 is fixed into a 
susceptor 56 and the surface of this susceptor 56 is 
provided with fixing pins 52A, 52B for downwardly 
energizing the parts near the opposite two sides of the 
substrate 55. After the position of the susceptor 56 is 
set by an X-Y stage 57, the prescribed original plate 
pattern is drawn on the substrate 55 by means of a 
writing system 62. The upward deformation quantity of 
the pattern surface of the substrate 55 is previously set 
the same as the downward deformation quantity of the 
pattern surface of the substrate 55 by its own weight of 
the photomask at the time of the produced photomask is 
used. 
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AXt$S?^«BT, S^v-^gPMl 2<DfiE9« 

-dT, 1¥7-^13A, 1 3 B<D*9re3ttS^3KJ:* 

2 1 A, 2 1 BCDjfrmc&fRZnZo 
[0 0 4 4] Ctlf>077Y^>hV-^ 2 1 A, 2 1 
B ©±7?f fcSIBtt^ 3 ffllfr 6 OBBW3tt* ± X UfalcR 
ItrSfcto©^— 2 2 A, 2 2 BtfiES2tU 5 9— 

2 2 A, 2 2 B-eS»StlfelSBajtt*S)tt"r*J:3»CT 
T R ■ *f • 75xtT, IftfilSSI© 
Z^-T^ > h-tzV+T 1 4 A, 14 Btffi^entV^o 

i 4 a, 14 Bt±*nfnfe«iR 

>r— ^ 2 1 A, 2 1 B. StfJ* 
iS-T^S^-^ l 3 A, 13 B<D«*»«U ^OtB 

0 2 o77>f ^ > hi^jaii i sicewesn 

[0 0 4 5] Z9^>hfI^#Ul^l 5tt, ^£>£ifi? 
<l^*B«jaaLT. »P^-* l 3 A, 13 BOfttc 
St577^^VhV-^2 1 A, 2 1 BOX^IrK Y 

£M»*9K:«*M-3o i|IJM3 7li, ^2M 
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^^^arcl/^^;bX-r-> ? 2<D{iM^4b^?Tdo Cti 
tCcfcoT. S^-^ i 3 a, 13 BtCjtfLT. T^-Y 
^>h7-^2 1A, 2 1 B^ Zy^Tlt^XZ—lsJ-i? 
;1/R i 0/^->M2 0rt(Oi;^->P i 

3tAffi«i*«>Sti*o 
[0 0 4 6] W^&A££, ^X# — lx^*;l/R i <Dgt 
>P iOS»3t^lR3fc < k*tt/jN»fiD»tii& (lift 
4>'l0 *S#H£g^-^ 1 3 A, 13 B4)cp£t 
10 (ISffXiAX) fcttW**StU i/<jr->P i <D$§ 

XKu RtfYttfcJRTfcKSSnSo C<D#f8T*02Q 
±ftWPX9H\ U-^lfTWH-BlcJioTWaiStifttSB 
#5<DX*Gu Y*IrI©*« (XFo , YFo ) *iatt 
«CkT, 7X^-l/f^Ri077^^>h^ 
T-T^o COfttt, >P iOi«WiC, Uft 

[0 0.4 7] -Sfc. H2(u^t, JSK7t*IRPL<DfflO 
®tC Sffi4±fDV-^(DttB^W^fT'7fca6tC. 

30 [0 0 4 8] 03&C*rT£5lC. S^4±OX^foj£OS 
mcm?ii£+^m(D2'D(OT^^^>h-r—^2 4 A, 
2 4 BtfJBjSKStlT^So fbt, ^X* — U^*/]/R 
i<DT5>'{*>ht>m7Lrz^ XYX-r-^6*KI& 

ttifiWSfcJH** B3©i?T-^ 1 3 A, 1 3 B, Rtf 
ii4±^77^^yhT-^2 4A, 2 4B£&ftL 
T, f tlfnifT-^ 1 3 A, 1 3B, Stf77^^ 
>hv-^24A, 2 4B077^^yh-tr>' i t2 30 

T£*iJ®?£9«\ gip^-* 1 3 A, 13 B©W*7 
7^^>h-t>^2 3 O^tb^^^^ScTS k # <DUn 
&5<Dmm (XPo , YPo ) . M77^^>bY- 
^2 4 A, 2 4 B©W77^^Vb'fe>if2-30ft 

ffl^iWc-&a-r*^#otts^5<offia (xpi . yp 

[0 0 4 9] COS*, 1*V-^13A, 13 BO* 
i^77-f^>hV-^2 4A, 2 4BO*^OX^ 
50 fpj % Y*|RlOB(itt-(XPo -XPi , YPo -Y 
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(8) 



1 1-19 4 4 7 9 

14 



Pi ) £%:Z>o *£T\ ^XZ — ls^tjlsR \<DT^J 
^>bBOK8&5 0ii (XFo . YFo ) K*fL 
T, *(Omm (XPo -XPi . YPo -YPi ) ftf£ 

-^21A, 2 1 B^a»ftOW (BJWiO fc. S 
ffi4077^^>hV-^2 4.A, 2 4BCD^L> (S« 

B20XYXf-^6*»LTIWft5*X 

>p i to^/j^p i i *»jtt-e*« 0 

[0 0 5 0] EP-S. ^4*4, 

R i Og/^->P i *fi»ft3*3S3*rt*LTfi«4± 
OSl077^^>hv-*2 4A, 2 4 BOW** 

5*^ x"#irl Y*[Rik:*n*na«»«:fS*fc:»«*h 

TS/ayh*WSl, S2, S3, SN (N = 
a 2 ) *rtE«Mfc»SSft*o ->3yMWS i (i = 

i-N) <o<&Htt. mKDm'*$-^3 6*mcm4<o 
^*->p i <Dig/h«p i i ©ttWcgss^nTi^o 

[0 0 5 1] fits *«07-+^W;V3 4* 

itms 9 us 2 ox y xf-y 6*BSt* 

C^lCcfcoT. 0 4lc:fc^T. S«4±<D i SBOS/a 
^yhfSJ^S ±I2077^^>MaoT* 

fe&nri/^7xi'-i/f^;i/R i og?/^— >p i o 
B/HftP I i OBtt^'&fc^to-ffi&tTo ^ofg, ±fcJ8P 

^ 9 ub 2 vwmytam 1 Aont3tioffie*iittjf 

•ST, fOl/^-VP i <0l8>'h««rSt5 4±OS/3 >y 

hi^s i \cmyttz>o H4m^m s«4©^* 

[0 0 5 2] C<D<£ -9 K IT, H2^N»TX^-U 
^^;UR 1 - RNOl/^-VP 1~PN<D8S/JM££\ 

tsc^T, >p i —PN©ffi/j%&&. 

1 «Dg;^->3 6£: 1 /afiT8|/hLfc«R«2 6 

Bftsns;, Sffi4±o7th^xh^ni 

Mtt¥*arrc*:fcJ:oT* 8«4±Otft»»2 6*4. 



[00 5 3] i:C5T% l&Og®4 0gfttcg?LT 
14. TX*-U^*;l/R i©£UMcHfrSt\ »fi4*4 

M-SKZAOjEateW-iBSnT^o ftoT. 1RCDSS 
4<DS^*tC. g*p^-^ 1 3 A, 13BtSfi4i:0 
ffl*M«*<£ffc^SCfct4ftvvDT. vx^-l/f^;!/ 
R i <D£»B#fc:tt. jr-Uf *;VR i £rgig-T-* 
1 3 A, 1 3 BtcttLTffiM^fc^1-fttf£<, jgf L 
fe l#<Dvx*-l^*;l/R i«lc, S«4±or^ 
10 ^>hV-^2 4A. 2 4 B©ffi«*«fl-r*j&gteft 
COB^lCfe* SYX^-Uf^l/RilOi;^ 
— >P i (4. ^tl^tltM^— 9 1 3 A, 1 3 B£<D 
1fT»ft8lc<fc$^*£nfcXx 
- 3?MfPX 1 0 IC * £ X Y 7f-^ 6 ©ffifiSJBHC cfc 

[0 0 5 4] Sffi4±tC(4i^-rb€>^«>7'7-r^ 
>h"7-^2 4A. 2 4 B*KH-T»<j2«J4ft^o C 
20 <Dig^U:±fBO<fc5tC^X£~U^;bR i CD^/^^— 
>*atE4±Ko*ff$to«T«<l«^-r*RK:tt. 3- 

^>hv-^2 1 A, 2 1 B) fclB'.MB¥.U ROTS 

^&W<DffiiEttn b * -5 lc L T *> cfc V v 
[0 0 5 5] i:/c. 0 1 OKIE'** — >2 IXcm^iB 

30 X£~-l^^;l/R l -RN*0 l tfcovx*— 

R a icttgl^^-^OWM^n, S'JO 1 ft<D^X 
l/?-jr;l/R bJC(4iDlji^^->tD^^?nSC: 

fctffcSo ^^t, 

^X^-b^/bR i OB)t«lc, 
P i ICJSUT. BftftfK W*»iiBJtt*3R l rtOHP« 
0O3Rtt^*#S, nt-l^x^T-** (offl) , S 
tf SBB»¥3S 3 OBQR««llftt £ £ 5 ic LT & <fc 

i\ Sfc., *oB*Mfcft*BHifb-r*fc»fc, is^^ 

^SflSbrcO. 3U4«K^¥»3 0BB2:StR4 
[0 0 5 6] 

so TU^M»c*ovx*iB«*Bk31fi*3ROft«fc}Sofc 
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[0 0 5 7] Sfc. vX£-U^;l/R i <D—£i*mjL 
0. 1-0. 4i«lcRSLT, ±EOJRjmWSffi*» 

■os«p5ft5vx>iciB6n«tow4<, sun 

[0 0 5 8] 3Wc, 7— ^V^U^^;l/3 4*ffiffl"T* 

T^5l&t)*DS«o 04<Qg: 20 

BBtffliSffl^TVX^-l/f^R i Oft*B4± 

^>3 7 mimes i tcmyt+zmtcnyustmit-fbiro 

JR3©flS**«iELT*<i:«lc, »ffrrs»#W*a 
«fc 5 KS«ft3*3fc 3 <Dt -r Xh- 

^a>3WBRStu to^UfitfiSilt*. 
[0 0 5 9] JMc, i7(D^S^l«^tfXf7 

COit^lCfcfc, 7-*>^Uf ^;l/3 4 
*»Jfi««lBB«*«tiXx^-7>F-X*^> 

[0060] *ic, ±f5<D<fcatcSit^nrc0i<oy- 

ffiUco^KWr So Bl 6 te N f©7-*vyi/f'^;l/ 3 
4«*»Lfclfi/jNa!BS«««BOfiffl**L, C« 40 
6£*5V>T. Uf^;l/Xf-^4 9±l:S^n/c7" 

■*ntt^. ^xAw^nict^t h u^x h^i 

3ICfiS*StiT^* 0 7xAW(i, ^HzRO^xst^sl/ 
**ftLTKS#4 3±fc«#Sft, W4&4 3J4XY 
Xf->*4 4±fclHfi*tlT^*. tt»&4 3±<D^Sb 
■ 4 5mX a 4 5mYStfJ*JS"rSU— «f z Fi$W-^<to 
TtfSJSnSffifRfcg^T. XYXf->*4 4^H so 
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[0 0 6 1] MB* 4 3±Kg*pV-*4 7 A. 

4 7 B#»jat£ftfcS*^-*»#4 6tflg?n, V 
-*>yi/f*;l/3 4©;^->ili(2 5*X#|q]fc:ft 
tS&o\CB&ZnrcT'7'(*Z/h'*— 2 2 4 A, 24B 

>*4 1A, 4 1 B*«fi«tlT^* 0 
I¥T-^4 7A, 4 7B, 77^^>hT-^2 4 
A, 2 4B, M77^^>h-b>t4 1 A, 4 1 

ffl^T, »>x^W±0&^3 ^ h««4 8<DT^-<* V 

h««4 8*J«^B*ffiBfcffiBi*»Lfe«. *7-*> 
^U^^;l/3 4 0^*->{BS2 5tC*fLT. ^HS©- 
HBB«*3R'J: Dx*S/vU-4f3WO«3tt« ILl*S 
ttr£C£/tr. — 2 5rt©EaK'<*— >2 7 

*tS'J>flS*l/flt?IB^Lfc«2 7W^>3 7 h3S«4 

MH«KKIK^->2 7©IM*»*Wttbfc«. *x 
[0 0 6 2] ftfc. 7-*>*"l/f *;l/3 4 0»tfflO 

>P i ^^7X^-bf^;l/R i ©SSLhfcil 

[0 0 6 3] B9li*0J©»HgB*iSU C<Dg|9tc 
fcl^T, Wifffl 1 <Dlvx^ LTOvX^-l/f ^ 
;l/R i OSS 5 5 (Xl±7-+>^Uf*;l/Olfife 
rJ) tt, ±E^flffi<Dlfi^;l/^5 io±ffifc!«BS 

n. as*;i/^5 1 «fi»*^5 6±i*:HS«n, 

5 6±K1S5 5©»rtlt-*2i^«*T#lCfrt»"r* 
@^tf>52A, 5 2 BtfKW- StU SS 5 5 (i±BoO 

£0 6&X YXf- >*5 7lc£oT^— X5 8 

±T2*7E*rtiK:pr«"P**o K8&5 6©ttltt, & 
Bj^5 9mMU- >fT*W-5 9lC«fcoTtt9J;**U C 
OW-jBHItfiWW5R6 0 Rr/X-r- ^fgfi^ 6 1 tcfitje* 

nn^o xf-: ^sg$&^6 1 ^(ommm, Rxsm 
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SSm 6 0 ft <b<Dtiimffimcm~3^T X Y X-r— 'J 5 7 * 
igfbL.TS«5 5©{Sg?£tf>£r?T-5o 
[0 0 6 4] tt«5 5©±73K0>J;Uf U— 1ft— AL B 
©SBWRtfiWr**!! W LTM^ - >* JOTf* 5 ffiHK. 

-So ICS 5±tliV7*tffljWBSStu C©±£U 
-Ife-ALB, XttVf-tr-jUEBKJSUT. 7* h 

T, S«5 5#81K6 2IC*tLTJ?f£©{ft«fciiLfc io 

k%lc. fflW%k6 0lilil6 z&ftLTZrvmffimm 

[0065] co^tc »E5 5©/^- >M<om&m 

it. *<Dm&5 5ltC'*Z-y*mf£[sT1i2>TXf>—ls 

i *H2©S«B3fc*«K:n— HLfc»^©» 
^TX?-l/f^;l/R i ©>^#— yffi©gJTfc:«fc;5T 

[0 0 6 6] Sfe, 7*h?X*Olifl3fiSiWi, 20 
±I5©flfil©JB*8©^fllKfE5n3fc©TH:;8:<, 0»Jx 
lf05 (B) fc*V»T, St*;l/^5 I©g1g4i:©jg 

©*K 4 ©W$S21©ifiG§;&±73 <£ K> t Jf S 

<» JBSWi, W«*J|£iR*K:J:»>, T*IC?I**H4- 
StjOT'SoTti^ 30 
[0 0 6 7] fc33, *f£fU!tf:±j£©5gfi6©JBj&tcKB5£S 

[0 0 6 8] 

[^©x&H] *$£W<D7* hv7>^©^ig^j*tc«tn 
[0 0 6 9] «V^dr^6«D|E3fBJfcKJ:oT7 
*© 7 * h v x 2 ©|g«±fc X * ©/ - 

it. x 2 <Q><2->iz*tiznmz.i£n^ 



18 

KU7h*T'}iiiiT*#«o Stc. g^X*©ffiiS^M 
f±. *©B^X*©;<*->©J8>J>te^itT/J<>;*< £-5 

jrees. jec, ^ne>©gt-?x*(i-fis!jt-rnffsi 

JS"T*«^Ct, ffl*©JKK/<*— fro 

[0 0 7 0] *¥£W<D7* h VX*©§yjggBK 

&tli£. *5€W©7* KvX^©SiJg73fe^fifeT'* 

-So 

[HB<Dffi*&K9i] 

[01] *%K©Hffli©^©— fl»J©7-*>?V^ 

So 

[02] ^©^fi6©^©--WlT'^-©y-^>^b^^ 

B*3jvr*jaH-ca&s. 

[0 3] 0 2©JSK^^MtC*3V^T, ?X^-bf^ 

gp©#HS0-z?&£ o 

[0 4] 0 2©S^B^«fc*5V>T, VX^-l/f^ 
;l/©^^->©ai/J^^Sffi 4 ±tcJS^-r 3i§£*5f; 
■T^gi5©f4tl0T-o5So 

[0 5] (A) »H2 0»tR4 0««fttJS*^-rtt*¥ 

mm. (b) ttH2<o»E4o«j«tt»*^rife*:H-p 

[19 6] *OitttO»«T«BBSn*y7-*>yU9 L * 

[0 7] H 6 Ota»»}(6«tlC«IB?hft!7-*>y U 
[08] ^-<D7-*>yu^^;l/<o^Jc«k«^^— > 

pi-pn #m-£tiitw**—> 

3 «SB*£¥3R 

5 1-SN Ifi4±©^3 7 hfgftS 

5 

6 XYXf-y 

9 ±Mn% 

1 3 a, 1 3 b mm-*-? 

14 A, 14B Uf^;l/i©77^^^h-b^ 
1 6 l/f^;V7^77'J 
1 8 X7^KgI 
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1 9 U?-ZjIu— $ 

2 1 A. 21 B ^X£-U^;bCD7^^>h-T— 

2 4 A, 2 4B IfiO/^Y^Vbv-^ 
2 7 »IK^*-> 



3 5 [hJIS^*— V 

3 6 g?>^£ — V 

5 1 Sffi*;l/^ 

5 2 A, 5 2B H^tTV 
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